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Statement 0£ the Pr oblem 
In 197) inc ome fr om cash grain sales acc ounted f or J2.6 
percent of cash farm inc ome in S outh Dak ota.1 Transp ortati on 
of grain is a maj or c oncern of farmers and managers of c ountry 
grain elevat ors. The farmer is c oncerned with m oving his 
grain fr om the farm t o  the l ocal grain elevat or, while the 
elevat or manager is c oncerned with transp ortati on of grain t o  
the terminal markets. An increase in transp ortati on c osts 
can cause reduced pr ofits t o  b oth gr oups. Currently, the 
grain transp ortati on system is faced with seri ous pr oblems, 
n ot the least of which are lack of available rail cars, need 
f or upgrading rail lines, rail line aband onment, and lack of 
available cust om trucking. The c ost equati ons f or transp orting 
grain by truck in S outh Dak ota are needed as inputs in order 
t o  study S outh Dak ota's grain transp ortati on marketing systems . 
These inputs will be used t o  determine the optimum grain 
transp ortati on system in S outh Dak ota. 
1s outh Dak o�a Crop and Livest ock Rep orting Service, 
S outh Dakota Auri�ulture 1974 (Si oux ·Falls: S outh Dak ota 
Department of Agriculture, May 1975), p. 55. 
2 
Presently, there are 337 miles of branch rail lines 2 
being considered for abandonment in South Dakota. Included 
in this 337 miles are 71.4 miles of track between Watertown 
and Stratford, South Dakota; and 48.2 miles of track between 
Watertown and Doland, South Dakota. 3 Elimination of branch 
rail lines and elimination of or changes in the functions 
and locations of country elevators might have serious impli­
cations for the growth or stability of local communities.4 
In order to assess the effect of branch line abandonment 
on farmers and grain elevators, the current cost of transport­
ing grain by truck in the abandonment market area must be 
determined. A clear understanding of the relationships be­
tween costs and physical-economic variables will provide the 
basis for estimating the effect of increased distance of haul 
on trucking costs. A recent South Dakota study estimating 
the economic effect .of branch line abandonment met with 
frustration in attempting to precisely calculate trucking 
2For the purposes of this study, a branch rail line is a 
line that branches from a main rail line. 
Jwilliam F. Payne and Richard Rudel, State's Role in 
World Grain Market De ends on Develonment of Rail Trans ortation 
Brookings, Agricultural Information Office, South Dakota 
State University, 1975), p. 1. 
4william F. Payne and Richard Rudel, Imnact of Changing 
Transportation Systems on South Dakota Grain and Farm Supply 
Marketing Firms, unpublished research proposal, South Dakota 
State University, Department of Economics, 1975, p. J. 
costs.5 
The costs of transporting grain by truck in South 
Dakota should be known in order to evaluate various alter­
natives if branch lines are abandoned. This information 
will be valuable to decision makers who must weigh various 
alternatives before deciding on the question of branch line 
abandonment. 
Objectives 
The objectives of this thesis ares 
1.- Estimate the cost equations of transporting grain 
by farm truck and semi-trai.ler truck in South Dakota, 
2. Estimate the cost of transporting grain by farm 
truck in the Watertown to Doland and Watertown to 
Stratford branch line market areas, and 
3. Use the results of objectives 1 and 2 to evaluate 
various alternatives if branch line abandonment 
occurs in the above market areas. The alternatives 
to be studied are: 
a. Trucking grain to the nearest elevator without 
rail service and receiving less for grain, 
b. Trucking grain to the nearest elevator with rail 
service and thereby increasing transportation 
costs to the farmer, and 
c. The purchase of semi-trailer trucks by local 
grain elevator managers. 
SLeonard A. Poth, Railroad Impact Study: Watertown, 
South Dakota to Doland, South Dakota (Vermillion, South 
Dakotas Business Research Bureau, October 1975), p. 17. 
4 
Sc ope 
Ge ographically, this study is limited t o  S outh Dak ota, 
wi th special attenti on given t o  the market area served by 
the branch lines fr om Watert own t o  D oland, and fr om Watert own 
t o  Stratf ord. The study only estimates the c ost of transp ort­
ing grain by truck and d oes n ot include estimates of the c ost 
of transp orting grain by tract or and wag on, or pickup truck 
and g o ose-neck trailer. The study was c ompleted f or the 
calendar year 1975. 
Meth od of Appr oach 
Synthetic c ost analysis was used t o  estimate the c ost of 
hauling grain by truck. The synthetic meth od simulates c osts 
f or representative trucks by using engineering data. Repre­
sentative truck·sizes and ages.were ch osen fr om a rand om 
survey of grain pr oducers in the state c onducted by the 
Ec on omics Department, S outh Dak ota State University. T otal 
c ost was separated int o fixed c osts and variable c osts, and 
each c ost was estimated.separately f or each size truck. 
These c osts were· added t ogether t o  obtain the t otal c ost 
equati ons with respect t o  v olume of grain delivered and 
one-way distance t o  elevat or f or transp orting grain by truck 
in S outh Dak ota. A large semi-trailer ty pe truck was als o 
studied. 
The same meth od was used t o  estimate the c ost of transp ort­
ing grain in the Watert own t o  D oland and Watert own t o  Strat­
f ord branch line market areas. These results were then used 
5 
to study some effects of branch line abandonment. 
Review of ?imilar Studies 
Two general approaces have been used to estimate 
trucking costs in previous studies . Since trucking costs 
change quickly over time, this review emphasizes methodology, 
not empirical results. Kenneth B. Young 6 and Surendra N. 
Kulshreshtha 7 constructed cost equations by statistical 
estimation from cross-sectional data. ·After conducting 
surveys, total costs were separated into various components 
(depreciation, license cost, fuel cost, etc.) and statistical 
. . 8 inf'erence was used. Stephen N. Fuller used the economic-
engineering approach to estimate cost equations for assembling 
grain in Kansas. After choosing representative size trucks, 
he used available cost data and a United States Department of 
Agriculture survey to estimate the costs for these representative 
trucks. 
6Kenneth B .  Young, An Anal sis of the Cost of Assemblin 
Grain by Farm Trucks in Lanitoba Winnipeg: Department of 
Agriculture and �ome Economics, University of Manitoba, 
Research Report 11, 1966). 
7surendra N. Kulshreshtha, Cost of Owning and Operating 
Farm Trucks for Grain Hauling in Saskatchewan: An Econometric 
Analysis (Saskatoon: University of Saskatchewan, Department 
of Agricultural Economics, Bulletin BL, 74-09, 1974). 
8stephen N. Fuller, The Optimum Number and Size of 
Countr Grain Elevators in Snatial E uilibrium {Ph . D. 
dissertation, Kansas State University, 1971 • 
There have also been studies on the cost of hauling 
grain by semi-trailer ty pe truck. George St. George and 
Charles Rust 9 com pleted such a study in Montana, while 
6 
K. William Easter and Rolland J. Nevins 10 conducted their 
study in Minnesota. Both studies used the same methodology. 
Representative size trucking firms were chosen, and the 
economic-engineering a pproach was used to construct cost 
equations. 
There has also been a study com pleted on the im pact of 
rail abandonment in South Dakota. Leonard Poth 1 1 has included 
in his ·study of impacts of rail abandonment, the economic 
impact to farmers. However, in calculatirig these impacts to 
farmers, he did not have available the cost of hauling grain 
by truck in South Dakota. Consequently, he used South Dakota 
Public Utilities Commission estimates of trucking costs.­
However, this estimate was only an estimate of average cost 
per mile and did not include an analysis of marginal cost. In 
attempting to estimate the additional cost due to an increase 
in mileage of hauling grain, it is incorrect to multi ply the 
average cost per mile by the additional mileage. This would 
9George St . George and Charles Rust, Grain Trucking 
Costs for !,lontana (Bozeman: Montana Agricultural Experiment 
Station, I,Iontana State University, March 1970). 
1°K. William Easter and Rolland J.  Nevins, Grain Truckin� 
in Minnesota - What it Costs in �ef!ion 6E (Minneapolis: 
-· 
University of J•Iinnesota, Agricultural Extension Service, 
Bulletin 569, 1975) . 
11Leonard A .  Poth, Eailroad Impact Study. 
7 
include fixed costs in the calculation. In the short run 
only the variable costs would be changed. The proper meth od 
of estimatin g the additional cost due to an increase in 
mileage haulin g grain is to either subtract the total 
cost of hauling grain the shorter distance fr om the t otal 
cost of hauling grain the l onger distance, or multiply 
the marginal cost per mile by the additi onal mileage. 
Plan of Thesis 
This thesis was organized t o  follow the objectives 
previously stated. Chapter II estimates the c osts of 
transporting grain by.farm truck and semi-trailer truck in 
South Dakota. Chapter III estimates the c ost of transp orting 
grain by truck in the Watertovm to Doland and Watertown t o  
Stratford branch line market areas. Chapter IV e valuates 
various alternatives if branch line abandonment occurs. 
Appendix A is the survey of grain pr oducers in the state. 
Appendix B examines the pr ofitability of buying a new truck 
to haul grain. 
CHAPTER II 
CONSTRUCTING THE COST EQUATIONS 
The purpose of this chapter was to estimate the cost 
equations of hauling grain from farm to primary destination 
by farm trucks 1 and from country elevator to terminal by 
s emi-trailer trucks. 
Two methods of estimating cost curves are generally 
useds statisti cal estimation from cross se ctional data or 
the e conomi c engineering approach (sometimes called syntheti c 
cost analysis).2 There are difficulties with both of these 
methods. Usually, cross sectional data of costs are not 
available, whereas synthetic cost analysis requires detailed 
study of the firm in question. Since no spe cific cost data 
were available for farm tru cks in South Dakota, the e conomi c­
engineering approa ch was used. 
The first part of this chapter explains the synthesis 
of the cost equations . After the cost equations are estimated, 
the remainder of the chapter dis cusses their interpretation. 
Synthesis of the Cost Fun ctions 
Syntheti c cost analysis entails building up of the 
11n this study farm tru cks were considered as those 
used primarily for agri cultural purposes on the produ cer's 
own farm or ran ch, ex cluding pi ckup trucks. 
2surendra N .  Kulshreshtha, Cost of Owning and O�eratin� 
Farm Trucks, p. 9. 
c ost functi on fr om study of the trucks' operati on . The 
estimates were based on c ost and engineering data fr om 
truck manufacturers and dealers, and fr om sample data 
where necessary . In this study, f our different trucks 
were believed t o  be representative of trucks used f or 
hauling grain in S outh Dak ota. 3 In transp orting grain 
fr om farm t o  c ountry elevat or by truck a 1½ t on truck, 2 
9 
t on truck, and 2½ t on truck were selected as the representative 
truck sizes. In order t o  acc ount f or the vari ous ages of 
farm trucks, data fr om an unpublished survey of pr oducers in 
S outh Dak ota were studied. The mean year of manufacture f or 
1½ t on, 2 t on, and 2½ t on trucks in the sample were 1953, 
1963, and 1963, respectively . Theref ore, c osts were synthesized 
f or these trucks. 
In transp orting grain f� om c ountry elevat or t o  the 
terminal or subterminal market by truck, a 1975 semi-trailer 
truck c ombinati on with a gr oss vehicle weight of 23, 000 
p ounds and a payl oad of 50,000 p ounds was selected as 
representative of this truck type. C osts were synthesized 
f or these f our truck sizes with the result bein g representative 
cost e quati ons f or hauling grain by truck in S outh Dak ota. 4 
3see Appendix A f or the sample distributi on of farm truck 
sizes in S outh Dak ota . 
4A survey of eight truck dealers in Br o okings and Si oux 
Falls was used. t o  estimate depreciati on, fuel, oil and 
lubricati on, tire, and general maintenance c osts f or typical 
trucks in each size categ ory . 
T he costs of operating the various trucks for hauling 
grain were divided into fixed costs and variable costs. 
These costs were considered separately and were added 




Certain costs of owning a truck remain the same regard­
less of miles driven. These costs are considered t o  be 
fixed and were estimated on a yearly basis. However, the 
farm trucks (l½ton, -2 ton, and 2½ton) are normally used 
for purposes other than hauling grain. Therefore the fixed 
costs of owning the truck was prorated according to the 
percentage of miles the truck was driven hauling grain.5 
It  was assumed that the semi-trailer truck would be used 
exclusively for hauling grain and there would be no need to 
prorate its fixed costs. However, the fixed cost per mile 
for the semi-trailer truck will decrease with increased 
5There are �arious methods of allocating the fixed c osts 
of truck ownership. First, all of the fixed c osts can be 
assigned t o  the pred ominant use . This meth od neglects the 
fact that the farmer receives an ec onomic return fr om the 
truck in all uses . Secondly, the fixed c osts can be all ocated 
according to the percentage of the farmer's revenue that is 
generated by grain marketing. This neglects the pers onal 
usage o f  the truck� Lastly, the fixed c osts can be all ocated 
according to mileage incurred during different uses . This 
assumes that there is no di fference on wear of the truck am ong 
the vari ous uses. See Surendra 1l . Y.ulshreshtha, An �conoroic 
AnaJy:sis of Farro Trnck O·-roersbi:', PtiJization, 2nd rost of 
HauJing G.,....iin jn S.iska -rcbew�n (Saskatoon: Department o f  
Agricultural Ec on omics, University of Saskatchewan, August, 
1973), pp. 80-82. 
annual utilization. To a c count for this, the annual util­
ization of the tru ck was allowed to vary. 
11 
Included in the fixed costs weres depre ciation, interest 
on investment, cost of shelter, and li cense and insuran ce 
fees. Ea ch of these costs was considered separately. 
Depreciation for Farm Trucks 
A farm tru ck is capital equi pment and as su ch lasts for 
many years even though payment for the tru ck is usually made 
in the year o f  pur chase. In order to a chieve a more a c curate 
statement o f  costs, it was necessary to estimate that portion 
of the value o f  the tru ck which was used u p  in the current 
year. This charge is termed depreciation. 
T here are various methods of cal culating the depre ciation 
of farm e quipment.6 The problem o f  choosing the corre ct 
6Five methods of cal culating depre ciation are identified 
in J. A .  Hopkins and E. O .  Heady, Farm �ecords and Accounting 
(Ames: The Iowa State University Press, 1962), pp. 76-80 . 
They are annual revaluation, straight line, diminishing 
balance, sum of year digits, and compound interest. Kenneth 
B. Young used the annual revaluation method in An Analysis 
of the ·cost o:f Assembling Grain by Farm Trucks in r.Iani toba, 
p. 46. s. Kulshreshtha used a combination of the straight 
line method and annual revaluation method in An Economic 
Analysis of Farm Truck Ownership, Utilization, and Cost o f  
Hauling Grain in Saskatchewan, p .  84. The straight line 
method was used by G .  St. George and C. Rust, Grain Trucking 
Costs for Montana, p .  5. These were the most common methods 
used in calculating de pre ciation in previous studies. 
· 12 
method was more complex for farm trucks because many farmers 
trade in their trucks before the useful life of the truck 
i s  over. There are two major factors which influence the 
depreciation of a farm truck. The first factor is the 
wear on the truck due to usage. The straight line method 
of calculating depreciation estimates this portion of 
depreciation. The other factor influencing depreciation is 
change in the market value. The annual revaluation method 
of calculating depreciation most closely approximates this 
portion of the depreciation. Therefore, for this study, a 
combination of these two methods was used, by using the 
formula, 
Depreciation 
where PV is the purchase value of the truck, WI is the present 
market value of the truck, and y is the number of years the 
truck has been owned . The truck is revalued over the time 
period that it has been owned and the depreciation is calcul ated 
on a straight line basis over that time period. Table 1 shows 
the depreciation charges for the farm trucks in 1975. 
ANNUAL DEPRECIATION 
Purchase Price 
of Truck {including 
grain box ) *  
Present Market 
Value of Truck * 
Number of Years 
Truck has been 
Owned 
Depreciation 
Charge in 1975 
TABLE 1 




$1 , 000 
2J 












$6, 1 00 
$2, 000 
1 3  
$315. 38 
�Purchase pri ce and present mar ket value were obtained 
from t ruck and truck e quipment dealers in Sioux Falls and 
Brookings , South Dakota. The truc ks were a ssumed to be 
e quipped with the most common sizes of grain box and hoist , 
which were 14 feet, 1 6  feet , and 1 8  feet , respectively , for 
1½ ton, 2 ton , and 2½ton trucks. 
Depreciation for Semi -trailer Truck 
Calculation of the -depreciation charge for the semi­
trailer truck was different from the calculation for the 
farm trucks. Changes in market values of f arm trucks are 
part of the decision making process as to whether or not a 
farmer will buy a new truck. However , semi-trailer trucks 
are ordinarily operated for a period of five to eight years 
and then traded regardless of their present market value. 
3 3 2 3 9 3  S UT . A, Y 
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Therefore, the straight line method of cal culating depre-. 
ciation was used. In this method, the formula 
Depre ciation = 
where PV is the pur chase value of the truck, SV is the s crap 
value of the tru ck, and n is the number o f  years over which 
the truck is to be depre ciated. The truck was depre ciated 
over eight years.7 Table 2 shows the depre ciation charge for 
the semi-trailer tru ck in 1975. 
TABLE 2 
ANNUAL DEPRECIATION CHARGE FO� SEMI-�AILER TRUCK, 1975 
Pur chase Value of T ruck* $48,000 
Scrap Value of Truc k* 
Number of Years over which 
Truck is to be Depre ciated 
Depre ciation Charge in 1975 
$ 8 ,000 
8 
$ 5 , 000 
*Pur chase value and s crap value of truck were obtained 
from tru ck dealers in Sioux Falls, South Dakota, August 1975. 
?This ass umption was based on information obtained 
from a c countants in Brookings, South Dakota. 
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Interest in Investment f or Farm Trucks 
An opp ortunity interest c ost was calculated f or the 
market value of the farm trucks. This c ost was t he f org one 
alternative of earning a rate of return on t he m oney value of 
the trucks. 8 It was assumed t hat the owner w ould decide once 
a year if he w ould c ontinue t o  use the truck f or hauling grain 
or if he had m ore attractive opp or tunities. Theref ore, the 
interest c ost was calculated f or t he present market value of 
the truck using an interest rate of 6. 5 percent. 9 Table 3 
shows the interest on investment f or the vari ous trucks. 
TABLE 3 
ANNUAL INTEREST ON  INVESTMENT FOR VA..�IOUS S IZED GRA IN TRUCKS, 
Present Iviarket 
Value of Truck 
Rate of Interest 
Interest on Investment 
1975 
1953 1 963 
1½ t on 2 t on 
$1 ,000 
6 . 5% 
$65 . 00 
$1 ,900 
6 . 5% 
$123. 50 
196.3 
2½ t on 
$2 , 000 
6 . 5% 
$130 . 00 
8Fr om discussi ons with the a gricultural l oan o ffice of 
Nort hwestern Nati onal Bank in Br o okin gs, S out h Dak ota, it was 
assumed that any l oan ma de t o  purchase the se tru cks - w ould 
already be paid back . 
9T he interest rate used in calculatin g interest on invest­
ment was the rate of re turn on certi fica tes o f  den osit taken 
fr om Br o o kings Savings and L oan Ass ociati on, June - 1 9 75 . 
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Interest on Investment for Semi -Trailer Truck 
An inte rest on investment cost was calculated for the 
semi-trailer tru ck at a rate at which this amoun t o f  money 
c ould be borrowed. However, since the value o f  the tru ck 
decreases with time, the average in terest cost f or the ei ght 
year period for which the truck wa s assumed to be owned was 
u sed. Table 4 shows the interest on investment for the 
semi-trailer truck. 
TABLE 4 
ANNUAL INTERE ST ON INVESTMENT FOR SE.MI-TRAILE� TRUCK, 1975 
Average Value of Truck 
for the 8 Year Period 
Rate o f  Interest* 
Inter est on Investment 
in 197.5 
$24 , 000 
10% 
$ 2, 400 
*Rate o f  interest was obtained fr om estimates by 
Northwestern National Bank, Br ook ings, South Dakota. 
C o st o f  Shelter 
Although no t all farmers store their trucks in build-
10 ings, it was assumed tha t all farmers inc urred a storage c os t .  
10Two prev ious studies that have al so inc lude d c ost o f  
shelter as par t o f  the cost of  owning the truck are St e phen \·/ . 
Fuller, Factor s tha t Affe c t  Country Gr a in Elevators ' Effici ency 
(Manhat tan s D e partment o f  Agr icu lt ur al Economics, Ka�sas S ta�e 
Universi ty, 19 71) , p .  9 .  and Ku lshreshtha, An Econ om ic 
An alys is  o f  Farm Tr uck Ownershi n, p . 85. 
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If the farmer did not store his truck in a building, it 
was assumed that this cost would occur in a faster rate of 
depreciation, or in higher maintenance costs. Therefore, a 
charge for shelter was included in the fixed costs of owning 
the trucks. 
A rate of $2 . 50 per square yard was as �umed to be the 
cost of constructing a farm storage building. 1 1  Only enough 
space for the truck was used in calculating the cost of the 
building, thus negating the need to prorate the cost of the 
building by the proportion of space used by the truck. The 
building was depreciated by the straight line method over 20  
years.12 An interest on investment charge was also calculated 
for the owned value of the building, at the same rates used 
in calculating previous interest costs. A rate of one percent 
of the building was used as an estimate of maintenance costs 
for the building. 1 3 · 
1 1American Society of Farm Mana gers an d Rural Appraisers, 
Rural Appraisa l Man ua l ( Chicago : Stri pes Publishing Co . ,  1969 ) , 
p. 8. 
121nterview with Dr . Herbert Allen, Associate Professor 
of Economics, Sout h Dak ota State University, Brookings, South 
Dakota, 15  June 1975. Most farmers an d businessmen expect 
the return on their investment in twen ty years, even if the 
building or equi pment does last longer . 
1Jinterview with Dr. Herbert Allen, 15  June 1975 . 
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Table .5 shows the cost of shelter for various sized trucks . 
TABLE .5 
COST O F  SHELTER FOR VARIOUS SIZED GRAIN TRUCKS, 19?.5 
1 9.53 1 96) 1963 Semi-
1½ ton 2 ton 2½ ton trailer 
Number o f  
S quare Yards JJ JJ JJ .5 6  
Cost Per 
S quare Yard $ 2.50 $ 2 • .50 $ 2 • .50 $2 • .50 
Cost of 
Building $82 • .50 $82 • .50 $ 82 • .50 $140.00 
Depreciation $ 4. lJ $ 4.1 3 $ 4 . 1 J $ 7.00 
Interes t on 
$ .5.36 $ .5 . 36 $ Investment .5. 36 $ 9. 10 
Maintenance $ • 8J $ • 8J $ • SJ $ 1.40 
Total Cost 
of Shelter $ 1 0 . )2 $10 - 12 $10 . J2 $ 1 ?. 5_0 
License and Insurance Costs 
The final fixed costs of hauling grain by farm truck 
were the license and insurance costs. It was assumed that 
all of the trucks would have liability and comprehens ive 
. 4 insurance. 1 In addition, the semi-trailer truck would have 
collision insurance . Table 6 shows the license and insurance 
costs for the various trucks . 
14This assumption was based on discus sions with State 
Farm Insurance Company, Brookings, South Dako ta . 
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TABLE 6 
LICENSE AND INSURANCE C OSTS FOR VARIOUS SIZED GRA IN TRUCKS, 
1975 
License C osts* 
Insurance C osts ** 
T otal 
19.5) 
1¼ t on 
$J4 • .50 
$J6 . 44 
$70 . 94 
196J 
2 t on 
$40 . 7.5 
$J6 . 44 
$77 . 19 
1963 Semi-
2½ t on trailer 
$47 . 00 $1, .5 86 . 2.5 
$J6 . 44 $J , 4.59. oo 
$8J. 44 $.5, 04.5 . 2.5 
*License c osts f or smaller trucks were obtained from 
the Br o okings County Treasurer 's Office . License c ost s for 
t he semi-trai ler truck were p rovided by the S outh Dakota 
Department of Public Safety and c onsist of a tract or  fee, 
trailer fee, c ombinati on fee , registrati on tax (paid once 
per truck ), plate, and a registra ti on per unit. 
**Insurance c osts were obtained fr om estimates by State 
Farm Insurance C ompany, Bro okings, S outh Dak ota, 1.5 Sept ­
ember 197.5 , and Santema Insurance Agency, Br o okings, S outh 
Dakota, 26 September 1975 . 
By addin g the depreciation charge, interest on investment, 
c ost of shelter, and license and insurance c osts; the t otal 
fixed c osts of owning the truck was obtained. The t otal 
fixed c osts of pwning the truck was pr orated acc o rding t o  the 
percentage of miles the truck is driven hauling g rain. 
Informati on c oncerning t otal miles trucks were d riven was 
taken fr om an unpublished survey of pr oducers in S outh 
Dakota in 1974 . (See Appendix A , ) A pr oducer hau ling 
5, 000 bushels of grain a distance of six miles in a 2 t on 
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tru ck was chosen as being representative.15 A proration 
rate of six percent was calculated.16 The annual mileage 
for the semi-trailer truck was allowed to vary.1 7 This 
allowed for various utilization levels of the truck. 
Therefore, the elevator manager could decide at what 
utilization level it be came profitable for him to buy a 
semi-trailer truck. Table 7 shows the total fixed c ·osts of 
hauling grain by tru ck in South Dakota in 1975. 
15see pages 49  and 4 8  for estimates of average vo lume 
delivered and distan ce of haul in the abandonment areas. 
16see page 2 8  for the relationshi p between miles 
driven hauling grain, X ;  volume of grain to be delivered, 
V ;  and one-way distance of haul, d. The relatiaship is, 
V X = AL ( 2d )  where AL is the average load . 
For the 
became 
representative case, miles driven hauling grain 
5oog ( 1 2 )  = 240 miles. 
(miles driven hafiring grain divided by 
was 
240 
3966 = • 06 •  
The proration rate 
total miles driven) 
17The cost equation for the semi -trailer truck was in 
t erms of miles driven per trip, X. In order to calculate 
this cost, the annual mileage was allowed to vary since as 
annual mileage increases, average fixe d  cost per mile 
de creases and cost per trip decreases. 
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TABLE 7 
TOTAL FIXED COSTS OF HAULING GRAIN BY VARIOUS SIZED T�UCKS 
IN S OUTH DAKOTA, 1975 ( IN DOLLAAS) 
1953 19b3 1963 Semi-
1½ ton 2 ton 2½ ton trailer 
Depreciation $160 . 87 $284 . 62 $315. 38 $ 5, 000 . 00 
Interest on 
Investment 65.00 123. 50 1JO . OO 2, 400 . 00 
Cost of 
Shelter 10 . 32 10 . 32 10 . 32 .1 7 .  50 
License and 
Insurance Costs 70 . 94 77 . 19 8J . 44 5, 045. 25 
Total Fixed 
Costs J07 . 1 J  495 . 63 539. 14 12, 462. 75 
Fixed Costs of 
Hauling Grain 1 8. 4) 29 . 74 J2 . J5 12, 462. 75 
Variable Costs of Hauling Grain 
Certain costs associated with operating a truck for 
hauling grain vary directly with the number of miles the 
truck is driven in that capacity . Three factors, volume of 
grain delivered ( V), one-way distance to the elevator (d ), 
and average load of the truck ( AL), determine how many miles 
the truck is driven hauling grain. These costs are variable 
and include 2 tire cost, oil and lubrication .cost , fuel cost, 
labor cost, and general maintenance and repair cost. Each 
cost was considered individually . 
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Tire C ost 
The three smaller trucks all had six tires that would 
last appr oximately 50,000 miles . Each tire was estimcted t o  
co st $100. 1 8  Tire c ost per mile f or these trucks was 
estimated as : 
6 X $ 1 0 0  
50 , 000 miles = . 0 12 d ollars per mile. 
For the semi-trailer truck, a t otal of 1 8  tires were 
needed at a c ost of $159 per tire. Tires were expected t o  
last 100, 000 miles . Tire c ost per mile f or this truck was 
estimated as : 
1 8  X $159 
100, 000 miles = . 029 d ollars per mile . 
Oil and Lubricati on C ost 
F or the three smaller tru cks, it was estimated t hat the 
truck would need lubricati on and oil every J, 000 miles . The 
cost of oil was estimated t o  be $1.00 per quart and six 
quarts were needed every oil change. In cluded in the c ost of 
lubricati on was : the c ost of grease ( $2.00 ), the c ost of an 
oil filter ( $2. 80) every sec ond lubricati on, and the c ost of 
anti-free ze ( $5 . 00) once a year or every 6, 800 miles . It 
was estimated that it would require JO minutes per 
1 8c os t  o f  tires was taken fr om estimates of Farm, H ome, 
and Fleet C ompany in B ro o kings, S out h Dakota . All ot her 
estimates for oil, fuel, et c .  were taken fr om l ocal 
c o operatives and ot her service s tati ons in Br o okings, S out h 
Dak ota, in June 1975. 
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lubricati on. 1 9  It was assumed that the farmer su pplie d his 
own lab or at an imputed wage rate of $2 .25 per h our.20 
The oil and lubricati on c ost for these trucks was estimated 
to be s 
( . 5 x $2.25) + ( h  x $1.00 )  + ($2 .00 ) + __ $_2_._80 __ 3 , 000 miles 6, 000 miles 
$5.00 
6, 800 mile s = .0042 d ollars per mile . 
+ 
F or the semi-trailer truck, it was assumed that the 
truck w ould need min or lubricati on ev ery 2, 000 miles at a 
c ost of $JO and maj or lubricati on every 8,000 miles at a 
c ost of $98 .  Als o, every 14, 000 miles a new water filter 
was needed at a c ost of $4 . J0 . The lubrication c ost was 
estimated as , 
$30 $98 + $4 . 30 
2 , 000 miles + 8, 000 miles 14, 000 miles 
Fuel C ost 
= .02 76 d ollars 
per mile. 
The three smaller trucks use regu1ar gas oline at a 
price of 51. 9  cents per gall on. The estimated mileages per 
gall on of gas oline were eight miles per gall on, seven miles 
per gall on , and six miles per gall on, respectively, f or the 
191nterview with Dr. Herbert Allen, 15 June 1975. 
2°Kulshreshtha, An Econ om ic Analysis, p. 8 8 . 
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1½ t on, 2 t on, and 2½ t on trucks.2 1 
The fuel c ost f or these trucks was estimated t o  be : 
$. 519 
8 miles = . 065 d ollars per mile $ � 5l9 ' 7 m iles = . 0 74 d ollars 
per mile , and $ . Sl9 = . 087 dollars per mile , respectively . 6 miles 
The semi-trailer truck used diesel fuel at a c ost of 
40 . 9  cents per gallon with an estimated five miles per 
gallon. 
$. 409 
The fuel c ost f or t he truck was calculated as 
5 miles = .0 82 d ollars per mile. 
Lab or C ost 
Labor c osts were divided int o two categories. The 
first was the c ost of lab or while driving the truck .  An 
imputed wage rate of $2 .25 per h our was used t o  estimate the 
c ost t o  the farmer while driving the smaller trucks. The 
ave rage driving s peed was assumed t o  be 45 miles per h our 
(40 miles per h our loaded and 50 miles per h our empty) . 
The lab or c ost was estimated t o  be: 
$2. 25 = . 05 d ollars per mile . 
The sec ond catego ry of lab or c ost f or the smaller 
trucks was termed dead-haul lab or c ost--the lab or c ost 
2 1This assumpti on was based on interviews with selected 
farm tr uck owners and truck dealers in Si oux Falls and 
Br o okings, S outh Dak ota. Fuel c ost was estimated 1 5  June 
· 1 9 7.5 . 
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assoc iated w ith wait ing as the truck was loaded, wa it ing 
at the elevator to be unloa ded, and wait ing as the truck 
was unloaded at the elevator. It was assumed that it 
required 15 m inutes to load the truck, f ive m inutes to 
unload the truck, and an average wa it ing t ime to be unloaded 
of ten minutes.22 An imputed wage rate of $2.25 per hour 
was used. Since th is cost was incurred on every tr ip to 
the elevator (or primary dest inat ion ), it varied as one­
way d istance of haul (d ) var ied. Thus, for the smaller 
trucks, the dead-haul labor cost was estimated to be : 
. 5  hours x $2 . 25 per ho ur _ .!-2fil 
2d - d 
where . 5 hours is equal to 15 m inutes plus f ive m inutes _ 
plus 10 m inutes. 
Dr iver wages for the sem i�trailer truck were est imated 
as . 13 dollars per m ile.23 Elevators that presently sh ip 
grain by rail already have to load the cars. Therefore, it 
was assumed that the labor cost of load ing the sem i-tra iler 
was not assigned to the cost of haul ing gra in, but to 
operat ing costs of the elevator . The unload ing of the 
22This assumption was based on interv iews with selected 
�arm truck ovmers. 
23K. W. Easter and � .  J. Nevins, Grain Truck ing in 
Minnesota, p .  4, and G .  St . George and C. �ust, Grain 
Trucking Costs fo r Montana, p. 7. 
grain was assumed to be handled by the terminal market. 
General Maintenance and Repair 
The c �st of general maintenance and repair was 
estimated (see footnote 4 )  to be $56 per 2, 000 miles, or 
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2@6g = .02 8 dollars per mile, for the smaller farm trucks. 
For the semi-trailer truck, an estimate of $120 per 6,000 
miles, or �120 -000 = .02 dollars per mile was used. 
Total Variable Cost 
By adding tire cost, oil and l ubrication cost, fuel cost, 
labor cost, and general maintenance and repair cost ; the 
total variable cost per mile was obtained. Table 8 shows 
total variable cost per mile for the various sized trucks . 
Administrative Costs 
One additional cost was considered for the semi-trailer 
combinatio n truck . It was assumed that trucks of this type 
would be purchased by elevator . managers to haul grain in 
absence of rail service . If the elevators operate trucks 
they will also experience additional administrative costs. 
For this study, it was ass umed that the elevator would 
need one man as Dispatcher-A gent -r,ianager and a part time 
secretary . Annual administrative costs were estimated as: 
TABLE 8 
TOTAL VARIABLE C OST P� MILE FOR Vk�IO US 
S IZED GRA IN TRUCKS, 1975 ( IN D OLLARS) 
!952 1963 




Tire Cost $.0 12 $.0 12 $.012 $ . 029 
Oil and Lubri-
cation Cost .0042 .0042 .0042 .02 76 
Fuel Cost . 065 .074 .08 7  .082 
Labor Cost . 05 .05 . 05 . 1 3 
Maintenance and 
R epair Cost .028  .02 8 .028  .02 
Dead-Haul Labor . 56J . 562 . 562 
Cost d d d 
Total Variable . 1592 + . 56J . 1 682 + . 56J • 1812 + . 56J .2886 Cost Per Mile d d d 
Salaries -- $1 1, 645, Secretar ial -- $1, 100, and Overhead -­
$2 , 355 , for total administrative costs of $15, 100.24  These 
were typical a dministrative costs of a five truck operation, 
or administrative costs of $J,020 per truck . If the 
elevator has excess management ca pacity, or can operate 
more efficient ly, it would be able to decrease this cost . 
24 G. St. Geor ge and C .  Rust, Grain Trucking Co st s, p .  5 .  
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The Total Cost E quations 
T he total cost of hauling grain was in terms of miles 
driven. Table 9 shows the cost equations for trans porting 
grain by truck in South Dakota. 
TABLE 9 
ANNUAL TOTAL COST OF HAUL ING GRA IN BY VARIOUS SIZED 
TRUCKS, 1975 ( IN D OL��S) 
Equation in Terms o f  Miles 
1953 TC = 1 8. 4J + . 1 592X + .:..5..§JX 
1½ ton d 
1963 TC = 29. 74 + • 1 682X + .:..5..§JX 
2 ton d 
1963 TC = 32 . 35 + . 1 s12x + . ,26JX 
2½ ton d 
1975 TC  = 15, 482. 75 + . 2 886X 
Semi-Trailer 
It is possible to estimate the number of miles the 
truck is driven hauling.grain. The number of miles the 
truck is d riven hauling grain i s  dependent on the volume of 
grain to be delivered (V ), the one-way distance of haul (d), 
and the capacity of the truck . 
The average load in bushels for the 1½ ton, 2 ton, and 
2½  ton trucks was a s sumed to be 200, 250, and JOO bushels, 
respectively. It was assumed that the semi-trailer truck 
was a lway s loaded to ca pacity of 50 , 000 pounds. 
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Then, the number of miles the truck is driven hauling 
grain became , V X = AL ( 2d )  where X is the number of miles 
the truck is driven hauling grain, AL is the average load 
delivered in bushels, V is the total volume delivered in 
bushels, and d is the one-way distance of haul . 
Interpreting the C ost Equations 
When interpreting grain transportation costs , several 
cost c oncepts were considered important . These concepts 
were identified, graphed, and interpreted . The equations 
were then used to construct tables of costs, which can be 
used for quick reference in estimating grain transportation 
costs . Since the relevant cost concepts were different 
for the semi-trailer type truck, these costs were handled 
separately . 
The C ost of Assembling Grain by Farm Truck 
The first concept of importance when interpreting 
assembly c osts is total cost . Total cost is directly 
related to miles driven hauling grain . Figure 1 shows the 
graph of the total cost equations of the three truck sizes . 
There are actually a family of such graphs associated with 
the parameter d, one-way distance of haul . Only the 
equations where d is equal to six miles are graphed . 
Total cost is also directly related to volume of grain 
1 00 
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Figure 1 .  Estimate d total c o st of hauling grain in various 
· sized trucks as a func tion of mile s driven , where d = h 
mile s, 1975. 
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delivered , V ;  and one-way distance of haul , d .  Table 10 
shows the total cost of hauling grain as a function of 
volume and distance of haul . 
The next relevant concept is that · of average cost . 
Two average concepts were studied .  The first is average 
cost per mile . As miles driven hauling grain increase , the 
average cost per mile decreases . Figure 2 shows the average 
cost per mile as a function of miles driven hauling grain . 
Again , only the equati ons where d equals six mile s  were 
graphed . 
The second average cost concept is cost per bushel . 
As  volume of grain delivered increases , average cost per 
bushel decreases . Figure 3 shows the graph of average cost 
per bushel as a function of volume delivered with d equal 
to s i x  miles . Appendi x  B explains how a farmer can determine 
whether to buy a new truck or have his grain custom hauled . 
The final relevant concept is marginal cost . Because 
total cost i s  a function . of both volume and distance of 
haul , two marginal cost concepts can be developed . Marginal 
cost with respect to distance can be defined as the additional 
cost due to an infini tesimal increase in distance of haul . 
Marginal cost with respect to volume can be defined as 
the additional cost due to an infinitesimal increase in 
TABLE 10 
·ESTIMATE]> TOTAL COST OF HAUY.,IUG C�AIU BY VARIOUS SIZE TRUCKS AS A FUNCTION 
OF VOLmm DELIVERED AND DISTAHCE OF HAUL, 19 75 (IU DOLLARS) 
Volune - - - - - - - - - - - - - - - -One-U.1.y Distance of  llaul:i-- - - .- - - - - - - - - - - - - -
D-?livcrcd 2 4 G · 8 io 12 l.t. 16 18  20 (miles ) 
-
( bu f;he1 s )  195 3  l�i ton truck 
1 , 000 2 7 . 23 30 · '• 3  33 . 6 3  36 . 83 40 . 0 3  ,. 3 . 2 3 ·  46 · '• 3  49 . 6 3  52 . 83 56 .03 
2 , 000 36 .03  42 . 4 3  48. 83 55 . 23 61 . 6 3  (> 3  .. 0 3  7 4  · '• 3  80 . 8 3  87 . 2 3 9 3 . 6 3  
3 , 000 l+4 . il3  51  • •  4 3  64 .0 3 7 3 . 6 3  33 . 23 9 2 . 83 102 · '• 3  112 . o  3 121 . 6 3  131 . 2 3  
4 , 000 5 3 .6 3  66 . 4 3 79 . 2 3  9 2 . 0 3  104 . 0 3 117 . 6 3  1 30 �4 3 1'• 3 .  2 3  156 . o  3 lE, 8 . 8 3 
5 , 000 G 2 . l+ 3  78 . ,. 3 9!• · '• 3 110 . 1. 3  126 . 4 3  llt 2 . 4 3  1s s . ,. 3 1 74 . 4 3  190 . 4  3 206 . 4 3  
(. !' uoo 71 . 2 3 9 0 . l+ 3 J 09 . 6 J  12n . 83 148 . !) 3 ·  16 7 . 2 3  106 · '• 3 205 . 6  3 22� . 8 3 21• 4 . 0 3  
7 , ooo ·. 80  . 0 3  10 2 . 4 3  12, • •  n 3  1,. 7 .  2 3 169 . 6 3  19 2 . 03  21 '• . 4 3  2 36 . 8 3 259 . 2 3  281 . 6 3  
8 , 000 08 . 8 3  114 . 4 3  140 .03  165 . G  3 191 . 2 3 216 . 33 21� 2  . 4 3  2G S .03  29 3 . 6 3 319 ., 2 3 
9 , 000 9 7 . 6 3  126 · '• 3 155 . 2 3  131♦ . 0 3  21 2 . 8 3 2'• 1 . 6  3 2 70 . !• 3  29 9 . 0 3 328 . 0 3  356 . 8 3 
�o , oo� 106 . 4 3  1 33 ·'• 3 1 70 . 4 3  202 · '• 3 2 3/h /• 3  266 .43  298  . 4  3 330 . 4  3 3(: 2 .  /+ 3 39 4 . 4 3  
196 3 2 ton truck 
1 , 000 . 36. 84 39 . 44 42 .02  M• .64  4 7 .  2/+ 48 . G4 52 .44  55.04 5 7  . 6 4  60 . 24 
2 , 000 . 4 3 .94  48 .14  54 . 34 59 . 54 64 . 7'• 69 . 9 !+ 75 . 11♦ 80 . 3ft 85 . 54  90 . 74 
3 , 000 5 1 . 0 4  5 8 . 85 66 .64  11  • •  4 1♦ 02 . 24 90 . 04 9 7 . 84 105 . 6 4  113 . 4 4  121 . 24 
4 , 000 53 .. 14 6 8 . 5 1♦ 78 . 94 89 . �:. 9 9 . 7'• 110 . 11. 120 • .5 1. 1 30 .  91+ 141 . 34 15 1 . 74 
5 , 000 ·� 6 5 . 24 73 . 24 91 . 24 1() -!'; . 21♦ 117 .  21+ l JO . 24  163 . 24 156 ,• 24  169 . 24 132 . 21♦ 
6 , 000 72 . 34 87 .94  10 3 . 5 '• 119 . 11.  lJt... . 7 It 150 . 31. 165 . 94  181 . 5 /♦ 19 7 . 1 4  21 2 . 74 
7 , 000 79 . ltl• 9 7 . G I� ns . a1. 1 3'• .  n,. 15 2 .  2!♦ 1 70 . 1� 4  138 . G 4  20 6 . 8 '• - 2 25 .0 1, 2 4 3 . 24 
8 , 000 B6 . 5 4 10 7 .  J/. 1:!8 . U  11, 3 . 9'• 169 . 7'• 190 . S '• 2 1 1 .  31. 2 32 . 1 4  2 5 2 . 9 !+ 2 7 3 . 74 
9 , ODO 9 J . 6 4  ll 7 .o ,. 140 • l• lt 16 3 . 34 187 . 21. 210 . o ,. 2 V{  .04  25  "/ . ,� 4  280 . G4 J(l l� • 24 
10 , O :H) 100 . 74 126 . 74 152 a 71• 1 7H . 7'• ZOZt , 7 If 2 30 . 7i• 256 . 74 232 . 7'• 30 8 . 71. 3 34 . 74 
Table 10 continued 
Vo lurre 
D� ll';ered  
( bushel s )  
1 , 000 
2 ,000 
3 , 000 
4 , 008 




7 , 000 





· - - - - - - - - - - ... - - - - -0ne-W.:1y· Distance of  Hnul� - - - - - - - - - - �- - - - -
2 . · 4 6 8 10 i2 _ l'• 16 18 20 (miles ) 
38 .55  40 . 95  4-3 . 35 45 . 35 
41 • •  75 '•9 .9 5 54 . 35 59 . 15 
50 . 9 5 5 8 . 15 65 . )5 72 . 55 
5 7 . 15 66 . 75 76 . 35 35 . 9 5  
6 3 . 35 75 . 35 37 . 35 99 . 35 
69 . 5 5 8 3 . 9 5  93 . 35 112 . 75 
75 . 75  9 2 . 5 5 109 . 35 12(> . 1 5  
3 1 . 9 5 101 . 1 5  120 . 3 5  139 . 55  
88 � 15 I 109 .  75 131 . 35 152 . 95  
9 4 . 35 113 . 35 1 '►2 . 35 166 . 35 
196 3  2!i ton truck 
48 . 15  
6 3 . 9 5  
79 . 75 
9 5 . 55 
111 . 35 
12 7 . 15  
1/1 2 . 9 5  
15 8 .  75 
171+ . 55 
190 . 35 
50 . 55 5 2 .9 5  
G U . 75 13 . 55 
36 . 9 5  9 4 . 15 
105 . 1 5  l ll► •  75 
12 3 .  35 1 35 .  35 
l lt l . 55  155 . 9 5  
)_ 5 9 • 7 5 · 1 76 • ? 5 
1 7 7 . 9 5  19 7 . 15 
196 . 15 21 7 .  75 
21 '• . 35 2 30 .  35 
55 . 35 5 7 . 15 60 . 15 
78 . 35 83 . 1 5  8 7 . 9 5  
101 . 35 108 . 5 5  115 . 75 
124 . 35 1 33 . 9 5  14 3 . 5 5  
14 7 . 35 159 .  35 1 7 1 . 35 
1 70 .  35 13!+ . 75 19 9 . 1 5 
19 3 .  35 21 0 . 1 5 226 . 9 5  
216 . 36 2 35 . 55 2 5 1+ . 75 
239 . 35 260 . 9 5  282 . 55 
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1 953 1 ½  t on 
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figure · 2 .  Estimated ave rage c ost ner mil e  of · hauling 
gra in in va ri ous  s i z e d  t ruc k s  as a - func t i on o·:f. . mi l e s -
d riven haul in� gra in whe re d = 6 mi l e s , 1975 . 
cents 
3 . 5  
3 . 0  
2 . 5 
2 . 0  
1953  1½ t or: 
ton 
1 . 5  
1963 2½ ton 
1 . 0  
. 5  
· 0 ------1--------+------+---------I----- bushe ls 
2000 4000 6000 . 8000 
rigure 3 . Estimat e d  average cost per bushe l of haul ir.� 
· gra in in various si z e d  Fra in trucks as a function of volume 
deliv e re d  w� e re d = 6 mil e s , 1 975 . 
2 c;  volume . 
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Marginal cost can be obtained by differentiating the 
total cost equation with respect to the relevant variable . 
. Gl ( TC )  
Marginal cost with respect to miles would be G( ( X ) 
For instance , the marg inal cost with respect to miles for 
a 2 ton truck is obtained as follows . 
TC = 29 . 74 + . 1 682X + .:...52.J. X 
d 
= . 1 6 8 2  + � 
d 
The C ost of Transporting Grain by Semi-Trailer Truck 
Similar cost concepts are relevant for the semi­
trailer truck with average costs expressed ·in terms of 
hundred weights because that is ·how rates are expressed . 
Total cost per trip is calculated by assuminR an annual 
mileage that the truck is driven and obtainin� fixed c ost 
per mile . Then total cost per mile is multiplied by round ­
trip mileage . Total cost per trip of transporting grain is 
directly related �o round -trip mileage and inversely related 
to annual mileage . The latter is because fixed costs are 
allocated over a greater number of trips . Figure 4 shows 
25For a more complete covera�e of marginal cost theory , 
refer to any microecono�ic text , such as C .  E .  Fer�uson and 
J . P .  Gould , �icroeconom ic Theorv , Fourth Edition ( Homewood , 
I llinois :  Richard D .  I rwin , I nc . , 1 97 � ) ,  pp . 1 93 - 1 97 , or 
James M. Henderson and Richard E .  Quandt , N.icroec onom ic 
Theory ( New York s l't'�cGraw-Hill Book C o . , 19 � 8) , p .  c:6 . 
J7 
graphs of three of the family of total cost per trip 
equations . By varying X ( round-trip mileage ) the entire 
family of equations can be developed . Table 1 1  was gen­
erated from these cost equations . By selecting the appro­
priate annual mileage and round-trip mileage, total cost 
per trip can be estimated . 
Figure 5 graphs the average cost per mile as a function 
of annual mileage . As annual mileage increases, cost per 
mile decreases . �his was expected because fixed costs are 
allocated over a gre�ter number of miles . Figure 6 shows 
average cost per hundred weight-mile of grain as a function 
of annual mileage . Cost per hundred weight-mile is the c ost 
of transporting 1 00 pounds of grain one mile plus the return 
trip . As annual mileage increases , cost per hundred weight­
mile decreases . Table 1 2  was generated from these equations . 
Table 1 3 shows the cost per hundred weight of grain 
transported as a function of annual mileage and round-trip 
mileage . As round trip mileage increases , cost per hundred 
weight also increases . As annual mileage increases , cost 
per hundred weight decreases sl ightly . 
The same methodology used in constructing the cost 
equations for the state will be used in Chapter I I I  to con­
struct cost equations for hauling grain by farm truck in the 
abandonment regions . These will  then be used to estimate 










X = 500 
X = 400  
X = 300 
0 L------+------�-----+------J------- miles  
60 , 000  80 , 000 1 00 , 000 1 2 0 , 000 
F igure 4 .  Estima ted t ota l cost per tri p o f  t ransportin� 
grain by semi-tra i ler  truck· as a func ti on of  annual 
mileage , 1 97 5 .  
TABLE 1 1  
ESTIMATED TOTAL COST PER TRIP FOR TRANSPORTING GRAIN BY SEMI -TRAILRR TRUCK 1 1222 {DOLIARS } 
Round Trip Milea�e · 
1 00 200 300 400  c;oo 
Annual Mi leae:e 
60 , 000 54 . 66 1 09 . 3 2 1 63 . 98 21 8. 64 273 , 30  
80 , 000 48 . 21 96 . 42 144. 63  1 92. 84 241 . 0 5 
1 00 , 000 44. 34 88 . 6 8 1 33 . 0 2 ! 1 77 . 36 22 1 . 70 
1 20 , 000 41 . 76 83 . 5 2 1 2 5 . 2 8 1 67 . 04 208 . 80 
TABLE 12  
ESTIMATED AVERAGE C OST PER MI LE AND PER HUNDRED WEIGHT-MI LE FOR  TRANSPORTI NG 
__________ G_R_A_I_N_B_Y_SE�,.J -THA J J .Irn TRUC K , 1 97 '1 ( C EN'T'S') 
Annual W. ilear;e Average C ost  Per M i le  Avera�e C ost  Per Hundred We ight-Mi le 
60 , 000 
80 , 000 
1 00 , 000 
1 20 , 000 
5L� . 66 
48 . 21 
41} . ,4 .., 
41 . 76 
. 1 0 
. 09 
. 0 8 
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60 , 000 80 , 000 100 , 000 1 20 , 000 
F icure 6 .  E st i�a t� ct �verage c os t  per hundred we ight-mile 
of tra nsport ing r.ra in by se mi- trail e r  truck a s  a function 
of annua l mil eage , 197 5 . 
TABLE 13 
ESTIMATED AVERAGE C OST PER HUNDRED WEIGHT FOR TRANSPORTING 
GRAIN BY SEMI -TRAILER TRUCK , 1 975  ( IN CENTS ) 
Round Trip Mileage 
Annual Mileage 
60 , 000 _ 10 . 93 21 . 86 32. 79 4J . 72 54 . 66 65 . 59 
80 , 000 9. 64 19. 28 28 . 92 3� . 56 48 . 21 57 . 85 
100 , 000 8 . 86 1 7. 73 26 . 60 35 . 47 44 . J4 53 . 20 
1 20 , 000 8. 35 1 6. 70  25 . o s 33 • L�O 41 . 76 50 . 1 1 
� 
N 
CHAPTER II I 
C OST OF ASSEMBLING GRAIN IN THE ABANDONMENT AREA 
In this ·c hapter, the results of the previous c hapter 
were used to estimate the c ost of assembling grain in the 
areas where the proposed branc h line abandonment oc curs -­
Watertown to Doland and Watertown to Stratford . Since the 
2 ton truck was the modal size of the sample of farm truc ks 
in S outh Dakota, this truck was chosen to be representative 
of all farm trucks. Therefore, the cost equati on for the 
1 963 2 ton truck was used in estimating the cost  of assembling 
grain in these areas. 
The c ost of assembling grain was shown to be a function 
of miles driven hauling grain . It was also shown that miles 
driven hauling grain is a function o f  volume of grain  
delivered and distance of haul . By estimating the average 
distance to the elevator and the average volume delivered in 
the two market areas, an estimate of total cost of assembling 
grain was c alculated 
Average Distance to the Elevator 
I n  determining the average distanc e to the elevator in 
the abandonment area, it was assumed that the farmer hauled 
his grain to the nearest elevator . 1 The elevators that were 
currently operating in this area were plotted, and the region 
1Poth, Leonard A. , Ra ilroad Imnac t S tudy, P .  1 6. 
44 
was divided into areas such that all points within a given 
area were closer to the elevator in that area than to any 
other elevator . These areas were then approx imated by 
rectangles . Assuming a square road grid system and c onstant 
density of production , the average distance to the elevator 
was obta ined by the following formula : 
d = one-way distance to elevator 
d = X + y 
a = average dist3nce to elevator 
cl = Are� S: 50 ( x  + y )  dy dx = 
where a and b are shown in Figure 7 . 2 
er, 
( a, O )  
Figure 7 .  Average distance to elevator. 
a + b 
2 
X 
2For a more c omulete disc ussion of the average d istance 
c oncept see Ben C .  F�enc h ,  " S ome C onsiderations i�  Estimating 
Assembly C ost Functions for Agric ultura l Proc essinf" Operati ons" , 
Journal of Farm E c onom ic s XLI I ( November , 1 960 ) 1 767-77 8 . 
45 
Figures 8 and 9 show the abandonment regions and the 
areas that approx imate the least distance of haul assump­
tion for the two rail lines . These areas only approx imate 
the true areas but assumptions must be made for quanti­
fication purposes . The areas were numbered for reference 
purposes . Table 14 shows the estimated average distance 
to elevators for the two abandonment regions . 
Volume Delivered 
The volume of grain3 deliver�d in 1975 in the abandon­
ment regions was es�imated by the following method . First, 
estimates of crop production were obtained by county for 
1975 .  These estimates were then discounted for the amount 
of grain that is used on the farm for feed or seed . Volume 
of grain delivered in the abandonment regions was obtained 
by prorating county totals by the percentage of the county 
contained in the abandonment area . Average volume delivered 
per farm was calculated by dividing the number of farms 
into the estimated total volume delivered . Table 1 5  shows 
the estimated volume del ivered in the abandonment regions 
in 1975 .  
Total C ost of Hauling Grain in the Abandonment Region 
The estimated volume del ivered and distance of haul 
Jin  this study grain included . corn , all wheat , oats , 
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Figure 8 .  Y.ap of market areas in Watertown 
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ESTINATED AVERAGE DISTANCE TO ELEVATORS 
IN THE ABANDcm�IBNT REGIONS, 1975  
a +  b Avera ge Di stance 
Watert own t o  Strat ford 
{in m iles } 
Area 1 1 0 . 0  5 . 0 
Area 2 6 . o 3 . 0 
Area 3 12 . 5  6 .2 5  
Area 4 1 1 . 5  5 , ?5 
Area 5 1 1 . 0  5 . 5 
Area 6 1 0. 5  5 .2 5  
Overall 5 .125 
Watert own t o  D oland 
Area 1 15 .0 ? , 5  
Area 2 1 ? , 5 8 , ?5 
Area 3 1 3 . 0  6 . 5  
Area 4 9 . 5  4 , ?5 
Area 5 9 . 5  4 . _?5 
Overall 6 . 45 
49 
TABLE 1 5  
ESTi lV'iATED VOLDrv:E DELIVEr�ED PER FARM IN 
THE A BANDCI'H/IENT REG I OI'�S , 1 97 5 
















Total Volume of Farms 
Delivere d (bu . ) 
451 , 062 . 5 7 8 . 50 
1 60 , 5 85 . 0 26 . 50 
56 8 , 269 . 7 103 . 50 
417 , 7 86 . 5  11 7 . 25 
450 , 062 . 0  1J4 . 50 
396 , 298 . 0  133 . 00 
879 , 750 . 0  138 . 00 
682 , 355. 1  191 . 50 
574 ,431 . 5 161 . 20 
320 , 846 . 2  99 . 30 
342 ,9'50 . 4 1 1 '1 . 20 
Ave rag� ···-✓olume 
De live red Per 
Farm ( bushels ) 
5 , 746 . 0 
6 , 060 . 0  
5 , 491 . 0  
3 , 56J . 0  
3 , 346 . o  
2 , 980 . 0  
6 , 375 . 0 
3 , 563 . 0  
J , 56J . 0  
3 , 231 . 0  
2,977 . 0  
Source s C alculate d from S outh Dakota C rop and Live stock 
Reporting S ervice, S outh Dakota C ron and Live stock  
Reporter ( Sioux Falls : S o uth Dakota C rop and Live ­
stock Reporting S ervice, S e ptember  2 3, 1 97 5 ) ,  p .  2, 
William F .  Payne, Primary De stinations of S outh 
Dakota Wheat, S oybeans , and Flax s e e d, Bullet in 60 1 
(Brookings , S outh Dakota : Agricultura l Ex periment 
Station, S outh Dakota State Univers ity, S ept . ,  1 972 ) 
and William F .  Payne, Primary De stina t i o�s of S outh 
Dakota C orn , Oats , Barl ey, a nd S or�hu� , Bull etin 60 5 
Brookings, S outh Dakota :  Avricultural Experiment 
Station, S outh Dakota State University, Dec . ,  1 97 2 ) . 
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were first substituted into the equation to find the 
number of miles driven hauling grain . This figure was 
substituted into the cost equation for a 1963  2 ton truc k 
to obtain the total cost of hauling grain per farm . 4 
This was multiplied by the number of farms to obtain the 
total cost of hauling grai n by farm truck in the aband on­
ment area . Table 1 6  shows the total cost of hauling grain 
by fa,rm truck in the abandonment area . 
The next c hapter examines some effec ts of branch 
line abandonment under various alternatives . One specific 
effec t studied is the increase in transportation c ost s to 
the producer due to an increase in transportation c os t s  to 
the producer due to an increase in the distanc e of haul . 
4The total c os t  was calculated as surninP- that all F-rain 
was move d by truck . Ac tually , th i s  is not true . Reynold  
Dahl and T:�a.e-gie I. ine ,  "How 1'.�inne s o ta ?armers �/arket rr.ihe ir 
Grain " ,  G�A - Di �e s t , Septe mber-Cc t ober , 1 97 3 , p .  6 ,  report 
that 70 nercent of r�: innes ota farmers r::arket thei r p-ra in by 
truck .  But this does not mean that only 70  perc ent of the 
gra i n  is marke t e d  by truc k .  ?armers wit h F.reater vo lume 
are more l ik ely to market t heir grain by truc k than those 
with les s  grai� to market . 
TABLE 1 6  
ESTI ��TED TOTAL C OST OF HAULING GRAIN BY FARM 
TRUCK IN  THE ABAI\DOI\!/:ENT AREAS , 197 5 
51 
Total Cost 
( dol lars) �---















Total for b oth regi ons 
7 , 294 . 53 
2 , 1 37 . 07 
10 , 252 . 46 
8 , 3 53 . 94 
9 , 242 . 96 
8 , 439 . 45 
45 , 720 . 41 
16 , 640 . 56 
16 , 526 . 95 
12 , 231 . 99 
6 , 37 8 . 1 3 
7 , 0 87 . 04 
58 , 864 . 67 
104 , 585 . 0 8 
CHAPTER IV 
ADDITI ONAL C OSTS OF VARIOUS ALTERNATIVES IF  
BRANCH LINE ABANDOKTV:ENT OCC URS 
In the previous two chapters, the cost equations for 
transporting grain by truck were synthesized . The purpose 
of this chapter is to use these equations to evaluate var­
ious alternatives if the Watertown to Doland and Watertown 
to Stratford branch lines are abandoned . The alternatives 
studied were separated into alternatives of the producers 
( farmers ) and alternatives available to country grain elevator 
managers on abandoned rail lines . 
Alternatives of the Producer 
If a branch line is abandoned, the producer in the mar­
ket area of the abandoned line is faced with two alternatives . 
First, he can continue to haul his grain to the nearest 
elevator which no longer has rail service and receive less 
for his grain . 1 Second, he can haul his grain to the nearest 
elevator located on a rail line . By choosing the first alt­
ernative, he will lose income due to lower grain prices . If 
he chooses the second alternative, he will decrease profits 
due to �increased transportation costs . The impacts of each 
alternative were studied separately . 
1The assumntions underlyin� the decrease in grain price 
are outlined in- the following section . 
53 
Loss of I ncome Due to Decreased Grain Prices 
If the farmer continues to haul his grain to the 
nearest elevator which no longer has rail service, he will 
probably receive less for his grain . Because of increased 
hauling costs, prices quoted for grain delivered to ter­
minal markets are frequently less for grain transported to 
the terminal by truck . Also, rail rates are sometimes 
lower than truck rates . Table 1 7  compares the bid price for 
wheat in Minneapolis transported by truck and rail during 
1975. Table 1 8  compares truck and rail rates for selected 
elevators on the lines that are being studied . 2 
The bid price difference for wheat ranges from zero to 
five cents per bushel . 3 The difference in truck and rail 
rates ranges between -2½ and J½ cents per hundred weight or 
between -1 ½ and two cents per bushel for wheat . 
Because the bid plus transportation cost differential 
fluctuates, three price differentials were chosen as alter­
natives for this study : three, five , and seven cents per 
bushel . Table 1 9 shows the total farm income that would be 
2rnforrnation on truck rates were available only for 
these towns . The data were taken from a ma i l  survey of 
gra in elevators in S outh Dakota . The survey was conducted 
during the period May to July 1 97 �  by the Ec onomics Depa rt­
ment, South Dakota State University , Brookings , S outh Dakota . .  
JThis price difference may be �reater if there is an 
extreme boxcar shortage . 
PRICES 
Jan . 2 
15 
Feb . 18 
March 3 
1 7  





1 6  
July 2 
1 5  
Aug . 1 
1 5  
Sept . 2 
1 5  
Oct . 1 
1 5  
Nov . 3 
18 
Dec . 1 
1 5  
31 
54 
TABLE 1 7  
FOR WHEAT DELIVERED TO MINNEAPOLIS, 
(In Do llars Per Bush e l ) 
1 g7 5  
Transported 
by Rail 
5 . 07 
4 . 63 
4 . 20 
3 . 84 
3 - 99½ 
4 .  18  
4 . 1 6½ 
3 . 90 
3 . 89 
3. 94 
3 .. 80 
3 . 86 
4 . 1 5 
4 . 1 6½ 
4 . 60 
4. 32  
4. 46 
4 . 54½ 
4 . 39 
4 . 1 7½ 
3 . 97 
3 . 98 
3 . 76 
3 . 72 
Trans ported 
by Truck 
.5 . 05 
4 . 62 
4 . 18 
3 . 84 
3 - 95½ 
4 . 1 6 
4 . 1 6½ 
3 . 90 
3 . 89 
3 . 94 
3 . 80 
� - 86 . 1 5 
4. 1 6½ 
4 . 60 
4 . 32 
4 . 46 
4. 50½ 
4 . 35 
4 . 1 2½ 
3 . 97 
3 . 98 
3. 76 
3 . 70 
Difference 

























TRUCK J\Jm ;l_\IL RATES FOR TR/:0: lSPOP..TI!!G mrnAT FROU S I:LI:CTED 
SOUTII DAKOTA ELEVATOT:S TO ! ITlTT!EAPOLIS ,  19 75 
(Cents Per H undred Heigh t )  
5 5  
Truck Ra te *  Rail R3. t e  * *  




















- ½  
3!i 
*Taken fror1 r.ia.il s urvey o f  South Dal:o ta Eleva to rs . 
**Taken frora Hinneapolis Grain J:xchan gc. , Grain R,. Tte Boal: Hur.::) er 11 , 
(Minneapolis : lti.nneapol�s Grain Exchan ge , 19 74 ) . 








Uate rtmm to 
Area 1 
Are3 2 
Are a 3 
Area· 4 




IUCOHE LOS S  m.,,: TO P!U CI: DI FFf,REl!TIAL I?l 
THE ATIAllDC�� rr::IT !'J:GIO�:s , 19 75 
Bushels Incone Loss  Incoma Los s 
Delivere d* at  3¢/Bu . a t  5 ¢/Du . 
S trat fo rd 
45 1 , 06 2 . 5  $1 3 , 5 31 . 8 3  $ 2 2 , 55 3 . 1 3  
160 , 5 85 . 0 $ 4 , 81 7 .55  $ 3 , 029 . 25 
56 3 , 26 9 . 7  $1 7 , 0 4 8 .0 9  $ 2 8 ,  !• l 3 .  '• 9 
41 7 , 76 3 . 5  $12 , 5 3 3 .0 6  $ 20 , 888 . 4 3 
450 , 06 2 . 0  $1 3 , 50 1 . 85 $ 2 2 , 50 3 . 10 
396 -, 29 6 . 0  $11 , 8 �3 8 . 9 4  $ 19 , 81 4 . 9 0  
2 , 444 , 04 5 . 7  $ 7 3 , 321 . 38 $12 2 , 20 2 . JQ 
Doland 
379 , 750 . 0  $26 , 329 . 50 $ 4 3 , 9 B 7  .50  
682 , 355 . 1  $20 , !� 70 . 6 5 $ 34 , 11 7 . 76 
5 74 , 4 31 . 5 $17 , 2 3:! . 9 5  $ 2 s ,  121 . s n  
320 , 8 !,6  . 2  $ 9 , 6 25 . �9 $ 16 , 01� 2 . 31 
342 ,9 50 . 4  $10 , 2 3 3 . 5 1  S 1 7 , 147 . 5 2  
2 , 800 , 3 3 3 . 2 $ EV• , 010 . 00 $ 1  '•0 , a 16 • G 7 
from O:;i p te r II . 
Inco� Los s 
at  7¢ /'Ju . 
$ 31 , 5 74 . 33 
$ 11 , 240 . 9 5  
$ 39 , 7 7 0 . 88 
$ 29 , 2 43 . 30 
$ 31 , 504 . 34 
$ 2 7 , 740 . 36 
$171 , 0 3 3 . 21 
$ 61 , 5 32 . 50 
$ 4 7 , 764 . 86 
$ 40 , 2 10 . 21 
$ 2 2 ,  l♦59 . 23  
$ 2 1� , 006  . 5 1  
$196 , 0:! 3 . 3 1  
lost in the abandonment regions if every farmer continued 
to haul grain to the nearest elevator without rail service 
and the elevator passed this price difference along to the 
producer . 
Loss of Income Due to  I ncreased 
Transportation C osts 
The second producer alternative is to  haul grain to an 
elevator located on a rail line and receive the higher price 
for grain . If he chooses this alternative, the producer 
will increase his transportation costs . The cost equations 
developed in C hapter I I I  were used to estimate the add itional 
cost of hauling grain because of this increase in distance 
of haul . Figures 1 0  and 1 1  show the new market areas if the 
branch lines are aband oned and the grain is transported to 
the nearest elevator located on a rail line . These market 
areas were determined in the same manner as the previous 
market areas . The average distance of haul for these areas 
was estimated by averaging the closest and farthest distance 
of haul in the new market areas . Since each origina� market 
area contains several new market areas, an overall weighted 
average was calculated using percentages of total area as 
weights . This distance of haul was used to calculate the 
total cost of hauling grain by farm truck if the branc h l ines 
are aband oned and prod ucers transport their grain to the 
• 
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Figure 1 0 . Map of new market areas . · i f  abandonment occurs - - Wate rtown 
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Figure 1 1 . W.ap of new market areas if  abandonment occurs - -






nearest elevator located on a rail line . 4 Table 20 shows 
the estimated average distance of haul to an eleva r.or  on 
a rail line if abandonment occurs and Table 21 shows the 
total c ost and additional cost of hauling grain to the 
nearest elevator loc ated on a rail line if the branch lines 
� 
under study are abandoned . /  
The Decision Process by the Produc er 
An individual producer can c ombine the above two 
processes in making the decision whether to c ontinue 
hauli�g grain to the nearest elevator located on a rail 
line . To select the alternative that mini mizes his loss 
of income , he first obtains the prices at both elevators 
for the grain he wants to deliver . By subtrac tion he c an 
then find the price differential, or the income loss per 
bushel of the first alternative, i . e . , hauling grain to 
4This would also be the loss of income if the ele­
vators on the abandoned lines are forced to c lose. 
5This discussion assumes that elevators remainin� on 
rail lines will be able to handle the additional grain . The 
- ability to handle additional grain depends upon two fac tors : 
storage facili ties and turnover time or the amount of time 
grain is stored at the e revator before being shipped . For 
a disc ussion of storage facilities on these lines, see Poth, 
Railroad Imnac t S tudv, p .  1 8 .  
Also, the disc ussion assumes that farmers will main­
tain the same equipT.ent i f  distanc e of haul inc reases . �his 
may not be the case . Farmers may need to buy newer and 
larger truc ks if distanc e of haul inc reases . For a dis­
cussion on the probab i lity of this happening see, S urendra 
Kulshreshtha, " Ownershin of Farm T ruc ks for Haulin� Gra in :  
An Applic a t ion of �ult ivariate Lop it  Analysis , ' ' Ame rican  
Journal of Agr i c u l tura ] Ec onom ic s 5 7  ( May 1 97 5 ) ,  pp . J0 2 - J0 8 . 
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TABLE 20 
ESTIMATED AVERAGE DISTA1:CE OF HAU L TO THE NEAREST ELEVATOR ON A RAIL LINE IN THE ABANDON l'lENT REGIONS ( In Mi le s) 
Overall 
We ighted 
Nearest Furt hest A vera ge A verage 
Watertown to Stratford 
Area 1 
subarea a 4 1 3  8. 5 subarea b 6 14 9 . 5  9 . 3  
subarea c 6 14 10 . 0  . 
Area 2 
s ubarea a 7 13 1 0 . 0  9 . 5  
s ubarea b 5 13 9 .0  
Area 3 
subarea a . 9  12 10. 5 
subarea b 9 19 14 .0  
subarea C 3 18 10 . 5 11 . 6  
subarea d 10 1 3  11. 5 
Area 4 
subarea a 10 1 5  12 . 5  
s ubarea b 2 1 8  10 . 0  11 .0  
subarea c 5 16 10 . 5  
Area 5 
12 . 5  s ubarea a 5 20 
subarea b 3 21 12 . 0  1 2 . 2  
Area 6 
1 6 .0  s ubarea a 9 23 
s ubarea b � 23  14 .0  16 . J  
subarea c 17  21 19.0 
Watertown to Dola nd 
Area 1 
s ubarea a 6 21  1 3 . 5  
subarea b 6 26 1 6 .0  
subarea C 12 2 5  1 8 . 5 17 . 2  
s ubarea d 1 3 20 1 6 . 5  
s ubarea e 19 24 21 . 5 
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Table 20 continued 





subarea a 8 23 1 5 . 5 
subarea b 1 3  27 20 . 0  
subarea C 21 23 22 . 0  1 8  . 1  
subarea d 1 0  26 1 8 . 0  
subarea e 13 17 15. 0  
Area 3 
subarea a 1 22 1 1 . 5 
subarea b 8 22 1 5 . 0  12 . 6  
subarea c 7 1 6  1 1 . 5 
'-'"�  
Area 4 
subarea a 3 14 8 . .5 
subarea b 6 1 3  9 . 5 8 . J subarea c 3 1 1  7 . 0 
Area 5 
subarea a 1 0  l J  1 1 . 5 
subarea b 4 14 9 . 0  
subarea C 4 14 9 . 0  9 . 8  
subarea d 4 1 5  9 . 5 
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TABLE 21 
ADDITIONAL COST OF TRANSPORTING GRAIN TO  THE NEAREST 
ELEVATOR ON A RA I L  LINE I N  THE ABANDONivENT 
























a Rail Line 
$1 1 , 0 0 J . 64 
$ 3 ,909 . 93 
$ 14 , 095 . 92 
$12 , 821 . 71 
$15 , 300 . 22 
$16 , 0 63 . 00 
$73 , 194 . 42 
$28 , 782 . 26 
$27 , 205 . 5 6 
$18 , 951 . 57 
$ 9 , 57 6 . 77 
$10 , 970 . 56 
$95 ,4 86. 72 
Total for B oth 
Regions 





$ 7294 . 53 
$ 2137 . 07 
$ 1 0 , 2 52 . 46 
$ 83 53 . 94 
$ 9 , 242 . 96 
$ 8439 . 45 
$45 , 720 . 41 
$16 , 640 . �6 
$16 , 5 :26 . 95 
$12 , 231 . 99 
$ 6 , 378 . 13 
$ 7 , 0 87 . 04 
$58 , 864 . 67 
Additional 
C ost Due to 
I ncrease Dis­
tance of Haul 
$ 27 , 474 . 01 
$36 , 622 . 05 
$64 , 096 . 06 
6J  
the nearest elevator without rail service . 
Next, the producer estimates the distance of haul 
to both elevators . By selecting the appropriate cost 
equation , he can estimate the additional cost per bushel 
of the second alternative , i. e . , hauling to the elevator 
with rail service . He then chooses the alternative 
which minimizes his income loss. 6 
For example , if abandonment occurs , the farmers in 
the Watertown to Doland market area will be located an 
average of six miles from the nearest elevator without 
rail service , and 1 3  miles from the nearest elevator with 
rail serivce . The average volume delivered per farm was 
estimated to be 4 , 500 bushels . From the cost equations 
developed in Chapter III , the _additional cost due to an 
increase in distance .of haul from six to 1 3 miles is . 9  
cents per bushel . In this case , a producer faced with 
a one cent per bushel or more price differential at the 
elevator without rail service should haul his grain to 
the more distant elevator . 
If abandonment occurs , producers in the Watertown to 
Stratford market area will be located an average of five 
6This assumes that the producer can utilize his 
truck for additional distance and that he has time to do so . 
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miles from the nearest elevator without rail service, and 
1 1  miles from the nearest elevator with rail service . 
The average volume delivered per farm was estimated to be 
4, 000 bushels . The additional c ost due to an increase in 
distance of haul from five to 1 1  miles is . 8  cents per 
bushel . In this case, the producer facing a one cent 
per bushel or more price differential should haul his 
grain to the elevator with rail service .  
In  c onclusion, producers in the abandonment areas 
should haul their grain to the more distant elevator with 
rail service if they are faced with more than a one cent 
per bushel price differential . Therefore, the c ost of 
alternative two is greater than the c ost of alternative 
one . 
Effec ts on the Grain Elevat ors 
If the rail line servicing the elevator is aband oned , 
the elevator manager has several alternatives from which 
to c hoose . Without rail service, he will be forced to 
transport grain by truck, either direc tly to the terminal 
market or to a point enroute where it can then be shipped 
by rail . I f  the grain is transported direc tly to the 
terminal market by truck, the manager might profit  less 
for his grain because of higher truc k rat es and d isc ounts 
for grain delivered by truc k .  I f  the manager attempts 
to pass this price decrease· along to the producers, 
some producers will haul their grain to other elevators . 
Another alternative for the elevator manager is to buy 
semi-trailer trucks, in order to lower his transportation 
costs compared to custom trucking . 
The Feasibility of Buying Semi-Trailer Trucks 
As annual mileage increases, the cost per hundred 
weight of hauling grain in a semi-trailer truck decreases, 
because the fixed cost per mile decreases � 7 Because of 
this relationship it is economicaliy profitable for the 
elevator managers to buy semi-trailer trucks only if they 
can utilize them enough each year . By comparing the cost 
per hundred weight of custom trucking grain with the cost 
per hundred weight of shipping grain by their own truck as 
annual mileage increases, the elevator manager can deter­
mine whether it is economically feasible to purchase 
semi-trailer trucks for hauling grain . 
For example, 7 8  percent of the grain from the elevators 
located on the Watertown to Doland branch line8 was - shipped 
to Minneapolis in 1 97 5 . 9 These elevators range from 230 
miles to 2 81 miles one-way distance from Minneapolis . 
7see C hapter I I , page 36,  for a discussion of this 
relationship . 
8The Watertown to Doland rail line was the only line 
examined because survey information was available only 
for the elevators located on this line . 
9nata obtained from mail survey previously cited . 
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The cost of custom trucking grain from these elevators 
to Minneapolis ranged from 40 cents to 4 5  cents per 
hundred weight in 1 97 5 . 1 0  A one-way distance of 2 �0 miles 
and a custom rate of 4 5  cents per hundred weight were 
chosen for this example . 1 1  Because elevators might have 
exces s administrative capacity that could be trans ferred 
t th t k. t ·  1 2  k .  t . 1 . o e rue � ing opera ion ,  true ing cos s inc ud ing 
administrative costs and also trucking cost s  excluding 
these costs were used . The cost of operating a semi­
trailer truck as annual mileage increases is compared to 
the custom rate in Figure 1 2 . The intersection of the 
custom rate and the cost of operating a semi-trailer 
truck yields the break even level of annual utilization , 
in this case 77 , 000 miles if no additional administrative 
costs are incurred and 96, 000 miles if all of the admin­
istrative costs are incurred . I n  order to obtain an 
annual utilization of 77, 000 miles,  1 54 trips to OCinneapolis 
would be neces sary which would amount to 1 2 8 , JJJ  bushels 
of wheat being transported . I n  order to obtain an annual 
utilization of 96 , 000 miles , 192 trips to Minneapolis or 
1 60 , 000 bushels of wheat handled per year· would be neces sary . .  
10see Table 1 8, Chapter IV , for these rates . 
1 1Each elevator manager would substitute the relevant 
figures for his elevator . 
1 2see page 26, Chapter I I . 





60 , 000 80 , 000 
6? 
a.dmin is t ra t i· ... ·e 
r.iiles  
100 , 000 
Figure 1 2 .  Bre ak even l eve l of annua l  utilizat i on of 
semi- tra i ] e r  truc ks  w ith a round tr ip d i s tance of �00  mi l e s . 
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El�ators located on the Watertown to Doland rail line 
handle from 84 , 71 8  bushels to 637, 992 bushels annually . 13 
While firms would have to be evaluated on an individual 
basis, some could feasibly buy semi-trailer trucks while 
others could not . 
1 3These da ta were obtained from the same survey 
previously cited . 
CHAPTER V 
SUMIV�RY AN D RZC OW.MENDATIONS FOR FURTHER RESEARCH 
The purpose of this thesis was to estimate the cost of 
transporting grain by truck in South Dakota. These costs 
were then used to estimate the cost of assembling grain in 
the market areas served by the Chicago and Northwestern ' s  
Watertown to Doland branch rail line and Watertown to Strat­
ford branch rail line . Finally, these cost equations were 
used to estimate some effects of abandonment of these two 
branch lines . 
The economic engineering approach, sometimes referred 
to as synthetic cost analysis, was used to estimate the 
cost of transporting grain by truck in S outh Dakota . From 
a survey of producers in South Dakota, a 1953 1½  ton truck, 
a 1963 2 ton truck, and a 1963 2½ ton truck were chosen as 
being representative of �arm trucks used for hauling grain 
in South Dakota . A 1975 semi-trailer type truck was chosen 
as being representative of trucks used to haul grain from 
the country elevator to terminal markets . C ost equations 
were synthesized for these trucks . 
The _ cost of hauling grain was separated into fixed 
costs and variable costs . Included in the fixed costs 
were depreciation, interest on investment , cost of shelter, 
license, and insurance costs . Tire cost, oil and lubri-
cat i on c ost ,  fuel c ost , lab or c ost , and general main ­
tenance and re pair c ost  were included in the variable 
c osts . 
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The t otal c ost  of assembling grain by farm truck was 
found t o  vary direc tly with miles driven hauling grain and 
one-way distance t o  elevator . The total cos t  e qua ti ons 
were : TC = 18 . 43 + . 1 592x + . 563xfor a 1953 1 ½  ton 
truc k , TC = 29 . 74 + . 1682X + . 563Xfor a 1963 2 t on truck , 
d 
and TC = 32 . 35 + . 1812X + . 563x for a 1963 2½ ton truc k; 
where TC  is the to ta l c o st of hauling grain in d ollars , d 
is one-way distance to  eleva tor in miles , a nd X is the mile s 
the truck is  driven hauling grain . The c os t  per bu shel of 
assembl ing grain was inversely related to  si ze of farm 
t ruc k .  In o ther w ord , the c ost  per bushel was l ower for 
larger farm trucks .  This rela ti onship was cau sed by the 
increased capacity of the larger trucks . 
The c ost  of transp or ting grain by semi- trai ler truck 
varied direc tly with dis tance of haul . The to tal c ost  
equa ti on for hauling grain by semi-trailer truck was 
TC = 15,4 82 - 75 + . 2886X , where TC is t otal c ost  in AM 
dollar s ,  A M  is annual mileage , and X is r ound trip distance 
of haul . The c ost  per hundred weigh t of transpor t ing grain : 
by semi-trailer truck varied inver sely with annual utili ­
za ti on of the truck . As the truck was utilized more , the 
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fixed costs were distributed over more miles. This lowered 
the fixed cost per mile and reduced the cost per hund red 
weight of hauling grain. 
The average distance to the elevator in the Watertown 
to Doland market area was 6 . 45 miles, while the average 
distance to the elevator in the Watertown to Stratford 
market area was 5 . 125 miles . The total cost of transporting 
grain to the elevator in 197 5 was estimated as $ 5 8, 864. 67 
for the Watertown to Doland market area, and $45 , 7 20 . 41 
for the Watertown to Stratford market area . 
In studying the loss of income to farmers if  branch 
line abandonment should occur, two possibilities were 
examined . Producers could lose income because of decreased 
grain prices at the elevator located on the abandoned rail 
l ine or they could lose income by incurring increased trans­
portation costs hauling to a more distant elevator located 
on a rail line . The elevator located on the abandoned rail 
line might make less profit on grain because bid prices are 
sometimes higher for grain transported by truck and ·truck 
· rates are sometimes higher than rail rates . I n  1975 , this 
price differential was estimated between three and seven 
cents . This study showed· that producers would haul grain 
a further distance if faced with a one cent price differ­
ential at the nearer elevator . The estimated loss of in­
come due to increased transportation costs was estimated 
to be $27 , 474 . 0 1 for the Watertown to Stratford market 
area, and $36 , 622 . 05 for the Watertown to Doland market 
area . 
_ 7 2 
The process by which the producer decides whether to 
haul his grain a further distance to an elevator located 
on a rail line or to haul to the nearest elevator located 
on the abandoned rail line was also studied . The decision 
was found to depend on the size of the price differential 
between the elevator located on a rail line and the elevator 
located on the abandoned line ; and the cost of transporting 
grain the additional distance to the elevator located on a 
rail line . 
It was also found that some elevator managers in these 
abandonment regions could feasibly buy semi-trailer trucks 
instead of being forced to have their grain custom trucked 
if the branch lines are abandoned . This decision depends 
upon , ( 1 ) the custom rate of hauling grain, ( 2 ) the annual 
volume handled by the elevator and, ( 3 ) the availability of 
excess administrat ive capacity in the elevator management . 
In 1 975 ,  elevators with excess administrative c apacity 
would have needed to handle 128 ,333 bushels annually in 
order to feasibly buy semi-trailer trucks, while elevators 
without excess administrative capacity would have needed to 
handle 1 60, 000 bushels in order to feasibly buy semi-trailer 
trucks for hauling grain . 
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There are several areas where further research might 
be useful . This study did not include the cost of hauling 
grain by tractor and wagon , or pick-up truck and gooseneck 
trailer . A study of the extent of this type of grain 
transportation in South Dakota and its economic efficiency 
might be helpful . Also , it was beyond the scope of this 
study to determine how much of a price decrease grain 
elevators would attempt to pass along to the producers . 
Research on this topic would be useful . Finally , this 
study examined only the monetary impact of branch line 
abandonment on farmers and country grain elevators because 
of changes in grain transportation . Further research on 
non-monetary impacts , impacts on the entire rural community , 
and impacts due to changes in transportation of other 
commoditites , such as fertilizer , is needed before the 
question of rail line abandonment can be settled . Also , 
a study comparing which mode of transportation is more 
energy efficient ,  truck or rail , would be useful . 
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APPENDIX A 
SURVEY OF PRODUCERS OWNI NG FARM TRUCKS 
IN SOUTH DAKOTA, 1974 
A survey of producers in S outh Dakota by the Economics 
Department, South Dakota State University , was used in 
order to choose representative ages and annual mileage of 
farm trucks in S outh Dakota. A random sample of 1 86 pro­
ducers throughout the state was obtained by personally 
interviewing producers during June, July , and August of 
1974. From this survey, data on 1 54 farm trucks were 
obtained for study . Table 22  describes the sample of 
farm trucks stratified by size and age, whil e Table 23 
describes the sample of farm trucks stratified by size and 




SAMPLE OF FARM TRU CKS IN S OUTH DAKOTA STRAT I F IED 
BY S IZE AND AGE, 1 974 
Number Number Number 
Year o f  Truc ks Year of Truc ks Year of Tru c ks 
1.!.  2 ton T ruck s 2 t on T rucks 2½ t on T ruc ks 
1941 1 1948 1 1 95 2 1 
1942  1 1949 4 1955 2 
1944 1 1950  1 1 957 1 
1946 2 195 1 3 195 9  1 
1947 4 1 954 2 1961  2 ---,---
1948 2 195 5 2 1963 1 
1 949 2 1 9 _c;6  1 1964 2 
1 950  5 1957  4 1965 2 
1951 4 1958 4 1967 1 
1-952  1 1959 7 1968 2 
1 953 2 1960 5 / 1969 1 195 5 3 1961 8 1974 2 
1 957 1 196 2 4 
1958  
2 
1964 4 n = 18 1959 196 4 y = 1963 
1 960 2 1965 4 
1 962  1 1966 
1963 2 1967 2 
1968 6 
� ;;  �953 
1969 3 
y 1970 2 
197 1 3 
197 2  7 
1973 3 
1 974 6 
n = 95 











1 200  







1 0 , 000  
15 , 000  
n = 41  
7 8  
TABLE 2 3  
SAMPLE OF FARM TRUCKS I N  S OUTH DAYOTA STRATI FIED 
BY S I ZE AND ANNUAL MI LEAGE , 1 974 
Number Annual 
of Trucks - Mileage 
Trucks 2 ton 
1 1 00 





8 1000  
2 1 200  
1 1500  
6 1 800  
1 2000 
2 2200  




























Annual Nu mber 
Mileage of Trucks 
2½ ton Truck s 







7000  1 
1 0 , 000  4 
n = 1 8  
am = 5 , 361 
Elm
= 2 , 31 6 7000 1 
7500 1 
8000  5 
9000 1 
1 0 , 000 5 
1 3 , 000 1 
1 5 , 000 1 
1 6 , 000 1 
n = 95 
am =  3 , 966 
APPENDI X B 
THE PROFITABILITY OF BUYING  A NEW TRUCK 
FOR HAULING GRAIN 
79 
One important question is whether a producer should 
buy a new truck for haul ing grain or pay a c ustom f irm 
to haul his grain . The same methodol ogy used in C hapter I I  
was used to  c onstruc t c ost equati ons for trucking grain in 
1 975 trucks . These equati ons were : TC = 1 0 8 . 2 1  + 
( . 0056  + . 0014d )V for a 1½ ton truck, TC = 1 2 8 . 01 + 
( . 0045 + . 00 1 2 d )V for a 2 ton truck, and TC = 147 . 91 + 
( . 0038 + . 00 1 1 d ) V  for a 2½ ton truck . Sinc e  average c ost 
per bushel of haul ing grain decreases as volume of grain 
del ivered increases, at some volume a producer will break 
even if he buys a new truck for hauling grain, while at volumes 
above this level, it is profitable . 
F igure l J  c ompares the custom rate1 for hauling grain 
with the average c ost per bushel of haul ing grain in differ­
ent sized trucks ( 1 97 5 ) . The intersec t i ons show the break 
even volumes . A' distance of haul of six miles was used in 
this example, since this was representat ive for the market 
areas in this study . Each  producer would substitute in 
his distance of haul . The break even volumes were 2, 0 81 
1The custom rate was taken from S outh Dakota Public 
Util ities C ommission ,  S outh Dakota C.las s B rv�otor  C arriers 
Tar i ff Number c:: 1  1 ' amine- Rat e s  on Livest oc k  and Other  
Commodit i es (Pierre , S outh Dakota , S outh Dak ota Public 
Utili ties C ommi ssion, 1 974 ) _. 
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10 . 0  
9 . 0  
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Figure l J . Break even volume d elivere d for 1 97 �  fa rm trucks . 
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2 , 3 5 8 , and 2 , 660 bushels res pect ively, for 1 ½ , 2 ,  2½ ton 
truc ks . A t  volum es below these, it would not be pro fitab le 
t o  buy a new truck for haul ing grain . 
